a2 United States Patent

Breit et al.

US008811200B2

US 8,811,200 B2
Aug. 19, 2014

(10) Patent No.:
(45) Date of Patent:

(54)

(735)

(73)

")

@

(22)

(65)

(60)

(1)

(52)

(58)

PHYSICAL LAYER METRICS TO SUPPORT
ADAPTIVE STATION-DEPENDENT
CHANNEL STATE INFORMATION
FEEDBACK RATE IN MULTI-USER
COMMUNICATION SYSTEMS

Inventors: Gregory Alan Breit, San Diego, CA
(US); Sameer Vermani, San Diego, CA
(US); Santosh Paul Abraham, San
Diego, CA (US); Hemanth Sampath,
San Diego, CA (US)

Assignee: QUALCOMM Incorporated, San
Diego, CA (US)
Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 363 days.

Appl. No.: 12/884,854

Filed: Sep. 17, 2010
Prior Publication Data
US 2011/0069629 Al Mar. 24, 2011

Related U.S. Application Data

Provisional application No. 61/244,528, filed on Sep.
22, 2009, provisional application No. 61/304,929,
filed on Feb. 16, 2010.

Int. Cl1.

HO4W 4/00 (2009.01)

U.S. CL

USPC ... 370/252,370/271; 370/329; 370/341;

375/349; 455/69
Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
3,018,663 A 1/1962 Dunlop
3,534,264 A 10/1970 Blasbalg et al.
4,047,151 A 9/1977 Rydbeck et al.
4,131,765 A 12/1978 Kahn
4,256,925 A 3/1981 Goode
4,261,054 A 4/1981 Scharla-Nielsen
4,309,764 A 1/1982 Acampora
4,383,315 A 5/1983 Torng
4,491,947 A 1/1985 Frank
4,495,619 A 1/1985 Acampora
4,495,648 A 1/1985 Giger
(Continued)
FOREIGN PATENT DOCUMENTS
BR 9607900 A 1/1998
BR 9607621 A 6/1998
(Continued)
OTHER PUBLICATIONS

International Search Report and Written Opinion—PCT/US2010/
049622, International Search Authority—FEuropean Patent Office—
Mar. 4, 2011.

(Continued)

Primary Examiner — Chi Pham
Assistant Examiner — Shick Hom
(74) Attorney, Agent, or Firm — Eric Ho

(57) ABSTRACT

Certain aspects of the present disclosure present physical
layer metrics for supporting adaptive station-dependent chan-
nel state information feedback rate in multi-user communi-
cation systems. For certain aspects, the physical layer metrics
may be calculated at the stations and communicated to the AP.
For certain aspects, the metrics may be calculated at an access
point utilizing information about channel characteristics of
stations available at the access point.

43 Claims, 15 Drawing Sheets

1300

2
f130h

OBTAIN A CURRENT CHANNEL ESTIMATE
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COMMUNICATED TO AN ACCESS POINT (AP)

OBTAIN A MOST RECENT CHANNEL ESTIMATE THAT WAS

!
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CALCULATE A FIRST METRIC BASED AT LEAST ON THE
CURRENT CHANNEL ESTIMATE AND THE MOST RECENT
CHANNEL ESTIMATE THAT WAS COMMUNICATED TO THE AP

OPTIONALLY, COMPARE THE FIRST METRIC WITH AN SNR-
DEPENDENT THRESHOLD TO GENERATE A SECOND METRIC



